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(9,8)SWNT:    2R =1.153 nm ,  104  
(9, 9)SWNT:    2R =1.221 nm,  83  








(9,8) (9.9) (10.10) SWNTs
1  
 
300 K 1 ns 1
1.0 fs 5 ps
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(9,8) (9,9) SWNTs 75 ps (10,10) 
SWNT 200 ps XRD













Tm 100, 175 , 
200, 225, 250, 270, 290 K Tm 310 K
 [nm] [nm] 
H2O
[ ] [K/ns] 
(9,8) 1.153 6.2 104 67 
(9,9) 1.221 4.3 83 67 











1.17 1.153 5  300 290 
1.26 1.221 6  280 260 
1.35 1.356 7  225 220 
3-1
 

































Tm 310 K P~0












175 K 20 ns
 
8  |P| 
|P| Tm 250 K
 
Tm 250 K |P| Ice-NT
7  270, 250, 225 K
 
 
270 K:   = 20/6 = 3.3 ns 
250 K:   = 30/4 = 7.5 ns 
225 K:   = 75/2 = 37.5 ns 
 











(9,8), (9,9), (10,10) SWNTs 5, 6, 7 Ice-NTs
MD
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Ice-NT 500 ps 100, 175, 
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MD  E 
SWNT 350 K 1.5 ns
12.5 K/ns 200 K
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300 ~ 280 K
5
Ice-NT  Tm 
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5 17  PE 
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